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Abstract 



An input-output circuit cell includes an input-output circuit formed on a semiconductor chip and having a 
signal terminal and an electric source terminal and a plurality of input-output bumps connected to the 
signal and electric-source terminals of the input-output circuit through wirings respectively, the plurality of 
input-output bumps being made to correspond to the input-output circuit and arranged at a center in a 
plane of projection of the input-output circuit. Accordingly, the input-output circuit is disposed in an 
arbitrary position on the semiconductor chip. 
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^Fcc^>g^)gs$nrt>€>o i^i<i^L/-c. mm^^T-i 12- 

2;5iVssma^^T'r^-S<b-r-5<b. Am:t^>'0:/1 2 0 
-2JJ. IBiSl 3 2-2CCJ:or. AtH:t?0Kl 1 0- 

2(Dmm^'f-i i2-2tcs^^n. ffecoAffl 
:^lplffii 1 0- 1. 1 1 0 -3(DVss^®^TCci>gjgS 
snro^So s/c. ma^-^i 1 2-3?&5VTrsa^^ 

"C^>-5><bf Affl:^>'^'>^l 2 0 -3^3:. W^mi 3 
2-3tci:or. AW^IilSSl 1 0-3CD^a^^-l 1 
2-3Ccg^j^$n. S6^c. ffe<DAW;^;IiI5S 1 1 0 - 
1.11 0 -2ovTT^ass^K:fcSiis^nt:ci€.o 

[0 0 3 4] «±|»|«b/cJ:^«:. :4cSIMff5m*5C^T 
ftt. m2(tcmLfcJ:^(fC. Attl;^;^^'>:/1 2 0- 1. l 
22- 1. 1 2 0-2. 1 22-2. 1 2 0-3. 1 2 

2 - 3 ^s. -en-en. Am:bm^ 110-1, 110- 
2 . 110-3 <o&mm{H<o^^<D{iLm:(fC^m^tixi.> 

Se^r. Am;^?>'0:7'CDe':.^KPiL 1 AW:^^ 

[pISScDf':;^raFSL2ti. ^Ll^fcOr^^o Se^feCD^^i 

jirt^. Aa:^>'^^>:7'<!:A^a;bIolSSfrJ, i^^r^VAM 
]K?fJS§t?^i. <i^cDAffl:^@3S«:^n^n!4tiLrffi;g 

X. LS m<DAtil;^>'0:7MiAm:tf@8S'fe;l/CDie 
g:;!)S^tC;^cC^o fi£^T. L S I F*9<DAm:^>^0:7ieg 

<bAa;ti[iI8S-fe;uiea*i*ALCc^;t^^^3&^^c< . 
LS I^tm{*ii:vgAj:JiRFrK:Aa;^iIiISS'fe^l'=S:iBar'S 
Ct/ct:r^^ntiJ:l>/cd?). P-f r*^ 

[0 035] Aai:^[el5S^ffiicO{ftgtcB2g-C^ 
-SCi;&^6. m^\t. 01 ^^Lfccfc^tc. ^^^-^ 
:7'i 0 0 0(3r)22^L5^k:Affl;^lilKl 10-1. 
110-N. 210-1. 210-N^i2g-r 

[0 03 6] ee^r. L^stcses^ n/c Aai:tF[piss:i 
^-.^nio. 2 1 occs4>iast--5ag^, spu2 

QO^^mX% hfc}^. SPU2 0 0<hAtfi;^?lBl^^^ 

-.^hiio. 2\o t(D^m^n^^< -The tffix^ 
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[0037] ^/c. ^mw^v-:^! ooo<Dm^<omm 

tC. MU400. FU500, B U 6 0 0 ^^IBS-T-S 

110. 2io(^jzr>'Cf^m^ti^ctrj:<. 

[0 03 8] CCr. S£*©Aa;t!>'0>^C7)f«^^HPi 

^3 0 0 Mmi^^i^. ^mBm(fC:hi.>x. xat} 

[0 0 3 9 ] AW;t^>'^•>:7*l 2 0 - 1 . 1 2 2- 1. 1 
20-2. 122-2. 120-3, 122-3 ti. 

ti-en. xmj^m^ iio-i. 110-2. 110- 

3CDm-^ffiT-l 1 2 - 1 . 112-2. 112-3RO' 

mm^i^ 114-1. 114-2. ii4-3i, 

BS^S^ct^kl^^^^ti/cKi^l 3 2- 1. 1 34- 1. 
1 3 2-2. 1 34-2. 1 3 2 -3. 1 34-3<bS 

j^^n-ci^^o se^r. m^^- 112-1. 112- 

2. 1 1 2 -3RO'm«^l 1 4- 1 . 114-2. 

1 1 4 - 3 Aa;^@SS 110-1. 110-2. 1 

4>.E)^1 32- 1. 1 34- 1. 1 32-2. 1 34 
-2. 1 3 2-3, 1 34-3CD{4g>5:^^^C<bCCcfc 
0. AHi:tJ>'^'>:7'l 2 0- 1. 1 22 - 1. 1 2 0- 
2. 122-2. 120-3. 1 22 -3«. ^tl^ 
ti. AW:^^lHl?8 110-1. 110-2. 110-3CD 

[0 04 0] se^ffli^r. Al±l:;^>'^'>:^i 2 o 
SlHlSS^g^cffll>^Am;^lHlffi■fe>'^cDAt^;^>'^'>■:7*<bA 

[004 1] :^mmmm(tc^i.^x{t. 2m<Dxmti^<:^ 
y*i)\ im(Dxmt}^^^i'»ixMmLx:^^. xm 

Lxmmr^. ccx. xmti^^(Dx^i^^mmtiit. 
xmti^mm^'^xmsi^ti^m^. m^'>xat}m 
&<o^^^m!^tLxm^fcm^(^. $>^xat}m^^ 

A^^^^<DC tX$>^. IP-^. 06 ^Tj^f 09^*51^ 

r . Ata:^;[Hlffi i i o - 2 AW:^[iI8g i i 0 - l . 

110-3 tm^'oxi.^^m^. xmti^m 1 1 o - 1 



(6) 1 0- 1 7 3 057 
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txmtimm 110-2 <D^^^9jkrw^c l - 1 

nttj:^. Affl:t»@8Sl 10-1 SXlti^M^l 1 0 - 
Aa;^?[gffil 1 0-2CD^Sl5*i^|?<ht-^. CCD 

[0 04 2]-:^. AtB;b>'0:/cDESa?)6®a<!b63:. A 

10 •/i^^tSi^-SffiacDci'T^^o IP^. 06K:iS-r«^(c4c5 
i>r. Aai;b>'^*>:^i 2 0 -33&^ AUi:t^>'^*>>^ i 2 o 

-2. 1 20-4. 1 22-3<b^orc^^ii^. A 
mtf^^:^-:^! 20-2 txmt}^^:yy^ 1 2 9 0 2 cotp^ 
^^^rmmCL-2f)m^trJ:lO^ Xmt}^<>z^l2 0 
- 2 txmt>^^>':>' 1 2 0 - 4<Dtti**S^-rffl&®C L - 
3:^m^trj:^. Xtiit}^^>'yi20-2tXm:fj^^> 
Zfl 2 2-3(0^^^ffkr^CL-4f)mn^ti:^o 

S^oc^rti. xm:b^mi 10-2(0^^^^^^^ 

-So c<Dt^. $mx^;$ti^mm<Dmms 2tK xm 

20 ti^^>':fl 20-3(Dj^!^^mmttj:^. mm^Lx. 

Pimx9jki$ti^mm<Dmms3i)K Aai;t^>'^'>:/l 2 2 

-3cDi5s?)SffiSi>^d:^o Aai;^>'0:/1 2 0-2<Dt5 
e?>'SMS5*. ffiSS2^lfL<. Aa;^>'^^>::^ 1 2 2 - 

2<Dij^-rBa^i. m9s3(fcmoi^h<Dxh^. 

[0 0 4 3 ] 2<l<0Aai;t»>'^'>::^l 2 0 - 2. 1 2 2 - 

2f)\ im(oxmt}\smi io-2(^iMixMmLx 
i^s/cfi?>. xmti^^>y'<ot^^^wm (S2 + S3) 

AW;blilKOAJ?)^ffims 1 <bJ;b«T^<b. t^^ti 

30 [0044] :^mmmmx{t. xmtfmmt^MLxxm 

t}^^>y'^Mmoxm^. xm:h^'^>':^<o^isb^mm 

xmtiMm<Dj^^^i>mmtmL<-ri>.i:'y(fCLXi.> 
^(Dx. fi^coAHi;^[ilSS^^n^tiS*5:u'rffiS<Dfir 

[0 04 5] */c, L?^^Bes$n/cAm;^;i5i8g^^ 

fie3^cD^»«:^ V -ifo^mm^xmtim^^mmir^ij^ 

40 [0046] ^/c, MU. FU. BU^CD:z^-^ h^i. 
Affi:^7lHlK:3Lj:.^:, hiCj:-:>r^JBT5tl-SCi^C<. ^ti 

>rcD:t'->'^' -V Yf)^fh^<'f^CtifiXt^i><OX& 

[0 047] ti^. u±.(omMx\%. m2<o^m<om^ 

^L'/cAttl;^>'^*>::^l 20- 1. 1 2 0-2. 1 20 - 
S^fi-^S^^tcS^U. ;6^^J^D?^J«:^L//cAa:;b^^'>:^ 
122-1. 122-2. 122-3 ^mMm=f-^W^ 

50 ^mmrhmfSLt{^xi>^KK xmti^^:^':f\2 



u 

0- 1, 1 22-2. 1 2 0-3=&m-^^«:gi^L/. 
:^moy9ilicnkUtcAmt)J^>:^l22-l. 12 0- 

2, i22-3immm-f,cmmn, co^^tj:^ 
>7* 120-1. 122-2. I 2 0 - 3 <Dm<omm^ 

[0 04 8] «±itt?aLfcJ:^«:. Am:^Jll8S<tAto:^ 
-'^•>::/<DSg*i. LS I^CDrtSPI^CDr'Dr:?'-^^^ lO 

[0049] JiiiiftBj L/c<fc ^ (c. ^:|USff$SSK:a:n 
[0 050] L^^tcESSnfcAffl^JHK:!- 

[0 0 5 1 ] MU. FU, BU#<D^-fh«. 

Am;^7lHlSS^^ f hK:J;-D-r»»rSn-5Ci!6:< . -en 

[0 05 2];>:cc. HT^fflt^t:. *^©fl6o*6SJ^ 
<!8{CcI:SAffl;'3|5IK-fe^i'tc-3i^rgiM-r.S„ 07 * 
^IS©ffe©*iSff^^k:J;^¥^»mSlII(8Sgg{cfflt,^S 30 
AHi^)IlS842Ji'©UiHJ0-C*S. 

[005 3] AtiJ;^lHlK-fe-'U«. 1 m<OAmt}Mm 1 7 
occStLr. 4M©Atil::^J-'f>:?"i 8 0. 1 8 2. I8 

4. 1 8 ei!iiMft--r?>mfS,'c&?>o Aa;^''t>:?"i s o 
tH:^7iais8 1 7 0 icmm^ti-r:i,^i,m^miF- 1 7 2 i^mm 

8 2 ». ffiiS 1 9 2 ^T^L-C. AtH;'JllSS 1 7 0 KJfM 

sn-ciiSVDD^igi^^-i 7 4<ts^3nrfc«3. vdd 
mm.^'i>-:^t^j:^o AUl:t)-'<>:?' 1 8 4«. E 40 

i^l 9 4 4/M.r. Aa:tilBl88i 7 0«:j^fi£3n-ct,i.S 
vssmi©S3^=-i 7 6 igi^3n-rte»)> vss^as/o:/ 

<t^c-5. AW;'3-'^*>:?"1 8 6«> la^ 1 9 6 ^r/M/t:. 

AHi:^islssi 7 o^cjfjRgsnTc^svTTgiiS^Ti 7 8 

[0 0 5 4] se-3-c> a5K:*Jl<»t:iftBJL:te^'5CC. 1 
o©?iai^>'>:?'*>6 3 <l©Aai^)[lSS©mj!^TK:mig 

[0 05 5] ^XtC. S8*ffll»r. *^?g©*©ffi©ii 



Itig^ 1 0- 1 73 0 57 
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i!g©-e©fS©IIJSJ&.®«:J: a**(*«aiil!fS*^{c*5W 
^ij£3i»^->.P'±©:i-->. hgBg©gi?Bl|-C*^). 
[0056] 7" 1 0 0 0 A©aEWJ© 1 "STBUJ 

Tffll©l2©ff-22«:{i. L^MK:Atti;t;@K^- f h 

1 1 OA, 2 1 OAiWiegsnrciS, Aai:^jiaffi^- 
h 1 1 0A«. m\^7T^i>ici:')^wmM<^Km-nm 

K*'6«RS3*irt,>«.. ^^ccor. Am;^7[Hl8S^^ f 

h2 1 OAK, aS[©Affl;^laIS§*i6^fiS3nrt»S. 
^l^^tlcg^-^^^/'l 0O0A©^T©PS, Bn^> L^tC 

iBS3tl3tAai:^3lHlK^-y h 1 1 OA. 2 1 OAfcS 

*.5®l©SPU2 0 0A*iEgSnr(,>So SPU2 
0 0 A«. AtH;bliIS8:3.^ h 1 1 0 A. 2 10 AtCjfi 
S^L/-CES3*lt:C»Sfc«f)> S P U 2 0 0 A <b Affi:^»l3 
SgJ-j:--^ h 1 1 OA. 2 1 0 A<i;©!S^*''hS< -r-SC 

<b*5-c#.2), fifor. fie*©*^»5^ ::/©Si2K:Aai 

[005 7] i}i2gt*5^ ■7' 1 0 0 0 A©^«5 ©^J^fC. 
J-j:.-:, h (MU) 4 00 A, *#ail/M^,#,^- f h 

(FU) 5 00A. h (BU) 6 00A 

^jWESSnS. CCr. FU5 00ASa«BU6 0 0 
A«. SPU3 0 0Ai«i^$nr(,^-5>o XytPhn.if' 

MU400A*!. SPU3 0 0A*>6^n-Cffig3 
n-rt^S/cisb^ SrfcCC> MU4 0 OACjafilK:. SPU 
3 1 0A*iBgL/-CI,»2>, SPU3 1 0 A©fifi^{C«. 
Am:^ll8S2 1 0 B?ri3gL/rt>.S. MU4 0 0A13:. 
Jl-gPi > - 7 X - X-r S/£:*©S^*Sii»& < J; l» 
^>©-c*-2)fc*. c©J;')(c. ffi,^©fi[g{cAHi:t)liI8S 
2 1 0B*ieg-r.5>CifcpJtMT?*S, 

[005 8] :*:|tiiS0S§K:*si^r«> AW;'3[h1S8 1 1 0 
A. 2 1 OA. 2 1 0 B(cJ:-5r«fiS$n.SAai:t»lil8S 
-fe-»l/«. 02~04{CS^Ofc^^iUt:t,»S/cA, 

©Att:^isi8S4-enenitoi 0 r ffig©{4SK:ieB-r ^ 
ciAJpjse-c&o, MLi>mw£^iSimc^ mtcK.. Am 

:^[HlSg2 1 0B%i2S-r-SC<bfepIttt?*.5„ 
[0059 ] 

[^Bj©5gf,|^] 2|s:|%?fK:j:n«, Am:^lBlifS«:*«i*5^ 
[ 0 0 6 0 ] *^?B«:J;ti«. ^ftmSSgSS^ 

[Sffi©|fflWj:|{ilB] 

[01] *^W®-||iS0<l§tcJ:S#3if*»«lElii8^g 
idsViit^MW^ 'J :?-±©jL- v HBg©|{iB90-C* 

[02 ] *^l^©-||JSJ^«lK:j:S4iaS<**SlsIKSg 
ccfflt»SAW;^jiaK-fe;i'©lttBJ0-c*So 
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ccfflii-5AW;^[HlSg-feJUco»f®ar*0. a 2 cox -x 110-1 

mmmv$>^o 112-1 

Ccfflti61tS:cDAm:^[Hlffi-feJUco»rffi0r*O. 02CD 114-1 
Y-YKMH-CA^.. 6. 178 

[05] ^mmo^-mm&m^^^^^mv^mmMmkm: 120-1 
ccKM^ t fcm(owMmmm^mr^^ h . 10 

[08] *^qacD-eCDffe<D||«gJKS§tcj:^^«f*S^[nl 
[?f-^CDitt?g] 

100-1. 100-2. 1 0 0 -3-Aa;^lilS8-fe>'U*20 



10. 2 1 OB 
. 110-2. 
. 112-2. 

. 114- 
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1 1 Qi-z-xmrn^ 

112-3. 17 2- 



114-3. 17 4. 17 



120-2. 122-1. 122-2. 1 
18 4. 1 ^^-KW^^^^-f 
1 3 0"^Jlia^ffi 

1 32- 1. 1 32-2. 1 34- 1. 1 34-2. 1 
52- 1. 1 54- 1. 1 90. 1 9 2. 1 94. 1 9 
6 -"EH 

1 5 0"•>'^*•:'^-i^Sfi 
1 6 0- 1. 1 62 - 1 ••Aai:tlb*> 
3 0 0. 3 0 OA. 3 1 0 A-SPU 
400. 400A "MU 

5 0 0.5 0 0 A-FU 

6 0 0.6 0 0 A-BU 
1 0 O^-'^^^W^vZf 



[01 ] 



[02] 



llO-N 



^1000 




no-3-xir 

110-2 
llO-l 



112-3 
120-3 




210-1 



210-N 



ll0.210:Atii;3[s]«a^-y \ 

iio-i.no-2.no-3:Aai;3aB 

112-1. n2-2ai2-3:^^«^ 
114-1. IH-2.lU-3:«®«^ 
l20-l.l2fl-2.12Z-1.122-2:A£li^?'*>y 
132-1. 1 32-2. 1 34-1. 134-2:ldtt 



110.2 10 :Aai>3lHl»^-7 \ 
110-1. llD-2.110-3:A£ii»©S 



[03] 



134-1 
120 



[0 5] 
110-1 110-2 110-3 

- Vdd Vss Vtt 



llO-l 112-1 lU-l 
J 



ISO- 



152-1 




100-1 



154-1 



L60-1 162-1 
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